Authors' reply to the comments -Referee #2 Please find here below a second reply to Referee #2's comments, now based on the latest revised version of the manuscript.
Our results suggest that PlankTOM10 fits better the observations in the tropical Atlantic, compared to PISCES-T. The exception is dissolved Fe. Tagliabue et al. data for the tropical Atlantic ocean are mainly "oceanic" data, with no measurements within the coastal ocean ( Figure 1) . In scenario TODAY, we assume an input to the oceans of 5% (95% retention) of the gross riverine dissolved Fe loads, which may be in excess compared to the "real world". At present there isn't an estimate at river-basin scale of the dissolved Fe inputs to validate/correct our modeled inputs. In the revised manuscript these mistakes were corrected, and we produced a new table 3, where the changes for the whole tropical Atlantic and the changes for the coastal tropical Atlantic are listed.
We have also made sure that the values that appear in the manuscript text now correspond to the ones reported in the table. Here below there is a copy of Table 3 as it appears in the manuscript: (4) The ecosystem structure represented in PlankTOM10 model is more complex than in PISCES-T, and it includes a plankton functional group representing the N2-fixers. We have focused our discussion in the N2-fixers and the silicifiers, as we understand these PFTs have a larger influence in the biogeochemical cycles. In the revised manuscript we have described: In the manuscript conclusions, we have also added a remark about the main impact of river nutrients to the tropical Atlantic ecosystem structure (page 15, lines 12-16):
In the case of the western tropical Atlantic, riverine nutrients would be able to maintain all the coastal export production, and in the eastern tropical Atlantic, riverine inputs partly alleviate the regional nutrient limitation. These results are confirmed by the relative increase in diatoms-associated chlorophyll (6% to 14% of the total surface Chla) in the coastal ocean, since diatoms have a higher nutrient requirement than the other phytoplankton groups. Our results suggest also that river nutrients may enhance N2 fixation in the western Atlantic Ocean, and thus alleviate open ocean nitrogen limitation. The manuscript has been re-written, and so the discussion about the influence of S. American and African to the tropical Atlantic. Our conclusion now is that, considering to total increase in primary production, S. American rivers and African rivers contribute equally. However, if we take into account the smaller amount (2-3 times less nutrients) of delivered riverine nutrients by African rivers, one may conclude that the African rivers have a higher impact on the tropical Atlantic. This is stated in the abstract (page 1, lines 25-29) and in the conclusion (page 14-15, lines 28-7) of the revised manuscript. The open ocean value represents everything seaward of the 200m isobath within the studied region. We have added this information to the revised manuscript (page 7, lines 10-15), and compared the modeled primary production in the western tropical Atlantic (per m²) with other references in the literature: There is a multitude of smaller rivers in the Gulf of Guinea coast and between the Amazon and Orinoco outflows in S. America, plus the relatively large São Francisco River on the Brazilian E coast. In the model description added that the river inputs are computed every 0.5° of latitude and longitude We have also added 2 figures to the revised version: figure 1 is a map of the Tropical Atlantic Ocean showing the location of the main rivers, and figure 2 shows the annual river freshwater input in km³ a-1 (logarithm scale) to the Tropical Atlantic Ocean -every data point in this map represents a source of nutrients to the model.
(5) It is confusing to read in the Conclusions
In
p. 1947, line 20: Sometimes the authors refer to DOM and POM and sometimes DOC and POC. Please be consistent.
We have revised the text, and in the 2 nd version of the manuscript we have adopted "DOM" and "POM".
p. 1947, line 22: For this region, what percent of the freshwater input comes from the eastern vs. western rivers? How about for nutrients -what percent comes from the east and what percent comes from the west?
In Table 1 of the manuscript there are listed the amounts of nutrients from eastern and western rivers. We haven't added the amount of freshwater input because the latter was not stopped in any of the simulations, only the nutrients and carbon inputs. The nutrient inputs from S. American rivers are larger (2-3 times) than those from African rivers -but despite that, they equally contribute to the tropical Atlantic primary and export production. Please also refer to the answer to comment (5) in this manuscript.
p.1948, line 8: Because river transport is a main focus of this paper, it would be best to include at least a few sentences describing how Cotrim da Cunha et al. (2007) computed annual riverine inputs of nutrients.
This was done, and now a more detailed description of how we computed riverine nutrient inputs appears in section 2. We have also decided to consider 95% loss of dissolved Fe in the estuaries for the revised manuscript in order to be more consistent with the values reported in the literature. The first manuscript version used PISCES-T, the same used in 4 , but the version used in 5 is an updated version of PISCES-T called PlankTOM5. As PISCES-T is no longer under development, our revised manuscript uses an updated version of PlankTOM5 -PlankTOM10. In the revised manuscript we could assess the impact of riverine inputs also to the nitrogen fixation in the tropical Atlantic, as pointed out by referee#1.
p.1948, line 11: If the model reaches steady state after 3-4 years, why was a 44-year spin up needed?
The physical model (NEMOv2.3) needs a longer spin up for the temperature and wind forcing (those have a large control in the sea ↔ air CO2 fluxes). Planktom10 is embedded in NEMOv2.3. We have removed "river damming" and used "... riverine nutrient fluxes would stop completely" instead (pages 5-6, lines 23-2).
p. 1948, line 24: Can a reference be provided for the 99% Fe loss?
The 99% Fe loss was considered as a minimum value for a net river Fe input. The values found in the literature vary between 80% and 95% 6, 7 . The PlankTOM model version uses 95% river Fe loss. Please also refer to the comment concerning page 1948 (top of this page). River DIC and alkalinity inputs are computed from a model developed by 8, 9 . This approach was first used by 10 , in a former PISCES version. The Amazon and Congo DIC concentrations and the river discharge used in 11 were measured, and then the fluxes were modeled, so that may explain the discrepancy. We have added a comment in page 6, lines 22-24:
We attribute this to the difference in the methods applied for estimating DIC flux (discharge-weighed for the measurement values in both cases, Congo and Orinoco).
p. 1949, line 23: If the model produces values 75% lower than observed, is this really our "best estimate"? Why not force the model with the observed river nutrient fluxes? Wouldn't that be a better estimate?
Given the large number of rivers that discharge in the tropical Atlantic Ocean and the paucity of data concerning nutrient fluxes in this region, to force the model with observed river fluxes is unfortunately not possible yet. It would also be difficult to combine the model forcing with observations and modeled fluxes where data is not available. But we do agree that using observational data would certainly produce a better estimate. In the revised manuscript we have used SeaWiFS data for the same period (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) in figure 3 and also to estimate the mean absolute error. We haven't added the location of the 3 main rivers because we have added the map in figure 1. In the first manuscript version we used the same scale as in 12 .
Here we chose a different scale, which we believe show the areas under influence of river inputs. Thank you for the correction -this mistake was not seen when revising the text. The meaning was supposed to be "west of". Please also refer to the reply to the comment above. The relative increases/decreases in PP, EP, N2-fixation and CO2 fluxes are listed in The description of the changes in PP, EP, sea-to-air CO2 fluxes and now also nitrogen fixation has been completely changed in the revised manuscript. Table 3 is now updated, and the impact of river inputs to the tropical Atlantic sea-to-air CO2 fluxes (and especially the larger impact in the coastal ocean) is discussed separately in sections 3.2.1 and 3.3.1 (added to the revised manuscript). The phrasing was not clear: we meant there was outgassing at the river outflow due to the large input of riverine DIC. At first, we thought there could be some influence from the river inputs in the Caribbean sea, but we have found an error in the river nutrients forcing files for both scenarios S_AMERICA and AFRICA used in the former manuscript version. This has now been corrected and the new primary production figure (figure 3 ) does not show this "change" neither for the western nor the eastern Atlantic. This was corrected in the revised text.
p. 1957, line 2: "eastern margin" should be "eastern ocean margin" to make it clear that you mean the eastern ocean (which is along the western continental margins.)
This was corrected in the revised text.
p. 1957, line 11: "On" should be "In"
This was corrected in the revised text. All figures now have a label corresponding to the information in the caption text, and units were also added to the color scale.
